This study has two major subjects, the use of a new material to the concrete structure, and the application of health monitoring system on the concrete structure. A glass fiber reinforced plastic (GFRP) rod was used for the concrete structure as tension reinforcement. The flexural loading test was carried out for the beam specimens both of GFRP reinforced concrete and conventional reinforced concrete. The health monitoring system which uses an optical fiber as a sensor of crack detection was manufactured by way of trial for this study and was discussed about the availability to detect the cracks. The followings were obtained from this experimental study;
